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5 BACKGROUND OF THE INVENTION 
1. Field of the invention 

The present invention is related to a drive device of a mechanical press. The 
mechanical press is a two-step speed reduction, one point mechanical press. 



10 2. Description of the Related Art 

In a plastic forming process, it is essential that the workpiece is formed at a proper 
forming speed, so that it is necessary to adjust the downward speed of the slide in 
accordance with the process. Therefore, a speed reducing mechanism is built into the 
drive device that drives the slide up and down. The reduction mechanism is normally 

15 designed as a single-step reduction of a two-step reduction unit. 

Examples of single-step reduction mechanism are disclosed in Unexamined 
Publication of Patent Application H06-063799 and HI 1-33797, while examples of two- 
step reduction mechanism are disclosed in Unexamined Publication of Patent Application 
H06-1 55099 and H10-3 14996. The titles and part numbers used in the following 

20 descriptions are according to these publications. 

Unexamined Publication of Patent Application H06-063799 shows a mechanical 
press of one point type with a single connecting rod, having a single-stage reduction 
mechanism. The drawing shows a flywheel 4 being driven rotationally by means of a 
motor 2 and a belt 3. A pinion gear 6 is provided on a transmission shaft 5 of flywheel 4 
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and a main gear 7 is provided on a crankshaft 8, wherein pinion gear 6 meshes with main 
gear 7. Crankshaft 8 and connecting rod 9 constitute a crank mechanism and a slide 10 is 
driven up and down by said crank mechanism. 

Speed reduction is accomplished by means of said pinion gear 6 and main gear 7. 
5 In other words, H06-063799 is a mechanical press with a single-step speed reduction 
mechanism consisting of pinion gear 6 and main gear 7. 

Unexamined Publication of Patent Application HI 1-33797 also shows a 
mechanical press of one point type with a single-stage speed reduction mechanism. In 
Fig. 1, a pinion gear 8 meshes with a main gear 9. 
10 Unexamined Publication of Patent Application H06- 155099 shows a mechanical 

press of two point type with a two-step speed reduction mechanism. In Fig. 2, a gear 
train 8c constitutes a one-step speed reducing mechanism and addition of a main gear 8b 
makes it a two-step speed reducing mechanism. A connecting rod 8e engages with an 
eccentric part 8d provided on main gear 8b thus constituting a so-called "crankless" 
15 mechanism. Despite its name of "crankless," it is essentially a crank mechanism and a 
slide 7 moves up and down with the help of this crank mechanism. 

In the figure of said Unexamined Publication of Patent Application H10-3 14996, 
a drive gear 17 and a right intermediate gear 16A constitute a first-step speed reduction 
mechanism, while a right pinion gear 15A and a right main gear 13A constitute a second- 
20 step speed reduction mechanism. 

In all of the abovementioned single-step speed reduction or two-step speed 
reduction mechanism, a pair of a small gear (pinion gear, etc.) and a large gear (main 
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SUMMARY OF THE INVENTION 

The structure provided by the present invention is to arrange a drive pinion to be 
concentric with crankshaft, and to arrange an intermediate gear that meshes with the drive 
5 pinion to be concentric with an intermediate pinion that meshes with a main gear. More 
specifically, the invention of claim 1 provides a drive device for a mechanical press with 
a two-step speed reduction mechanism for driving a slide of the mechanical press 
comprising: a drive pinion provided concentrically with a crankshaft; a main gear 
mounted on said crankshaft; intermediate gears meshing with said drive pinion; and 
10 intermediate pinions meshing with said main gear; wherein a plurality of said 
intermediate gears and said intermediate pinions are concentrically provided with each 
other. 

The invention of claim 2 has such a feature, in addition to the constitution 
described in claim 1, that said intermediate gears and said intermediate pinions are 

15 provided two pieces each, said intermediate gears are located on both sides of said drive 
pinion on symmetric positions, while said intermediate pinions are located on both sides 
of said main gear on symmetric positions. The invention of claim 3 has such a feature, in 
addition to the constitution described in claim 1 or claim 2, that one end of a drive shaft, 
on which said drive pinion is provided, is made to engage with a hole formed on an end 

20 of said crankshaft rotatably in order to support said end of the drive shaft. 

The invention of claim 4 provides a drive device for a mechanical press with a 
two-step speed reduction mechanism for driving a slide of the mechanical press 
comprising: a drive pinion provided concentrically with a crankshaft; a main gear 
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mounted on said crankshaft; intermediate gears meshing with said drive pinion; and 
intermediate pinions meshing with said main gear; wherein a plurality of said 
intermediate gears and said intermediate pinions are concentrically provided with each 
other; and further comprising with a brake provided on a machine frame and a brake 

5 pinion formed on said brake shaft. 

The invention makes it possible to reduce the diameter of main gear 1 1 smaller 
thus making it possible to design the mechanical press more compact. Moreover, since it 
is possible to arrange a plurality of gears in such a way as to cancel out the multiple 
tangential forces applied on main gear 1 1 and drive pinion 7 that mesh with the plurality 

10 of gears, the loads on the bearings can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view and a partial cross section of the present invention; 
Fig. 2 is a top view and a partial cross section; and 
15 Fig. 3 is a left side view on a partial cross section. 

PREFERRED EMBODIMENT OF THE INVENTION 

In Figs. 1 to 3, a mechanical press 1 consists of a frame 2 and various members 
built into it. Frame 2 comprises a crown 2a, a column 2b and a bed 2c, all of which are 
20 tied together to form a singe unit by means of tie rods. Crown 2a contains drive members 
for driving a slide 3 up and down. 

Column 2b has guides for guiding slide 3 up and down. Bed 2c has a bolster 4 
provided in a position opposing slide 3. A upper die (not shown) is fastened to the 
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bottom surface of slide 3 and a lower die (not shown) is fastened to the top surface of 
bolster 4, whereas the material supplied between these top and bottom dies is press 
formed as slide 3 moves up and down. 

A crankshaft 12 is supported rotatably by bearings in crown 2a. An eccentric part 
5 12a of crankshaft 12 engages with a hole formed in the upper part of a connecting rod 13. 
The lower end of connecting rod 13 is connected to slide 3. Crank shaft 12 and 
connecting rod 13 constitute a crank mechanism. Slide 3 moves up and down driven by a 
crank mechanism. 

A flywheel 5 is provided rotatably in crown 2a. Flywheel 5 is driven by a motor 
10 17 and a belt 18. A clutch is built into flywheel 5. These structures are identical to those 
of the prior art. 

A drive shaft 6 is provided penetrating through flywheel 5 to transmit the rotating 
force and is supported rotatably by means of bearings provided in crown 2a and a hole 
provided an end of said crankshaft 12. Drive shaft 6 is provided with a drive pinion 7. In 

15 this embodiment, drive pinion 7 is formed integral with drive shaft 6. It is also possible 
to make drive pinion 7 separately and fasten it on drive shaft 6. 

An intermediate shaft 10 is provided to rotate freely in crown 2a. Intermediate 
shaft 10 is supported rotatably by pin 19, which is affixed to crown 2a. Intermediate 
shaft 10 is provided with an intermediate gear 8 and an intermediate pinion 9. 

20 Intermediate gear 8 meshes with said drive pinion 7. In this embodiment, intermediate 
gear 8 is affixed to an intermediate shaft 10 with a reamer bolt, while intermediate pinion 
9 is formed integral with intermediate shaft 10. In some cases, intermediate shaft 10 and 
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both gears can be formed integrally or can be made separately to be affixed with reamer 
bolts. 

Main gear 1 1 is affixed to crankshaft 12. In other words, crankshaft 12 and main 
gear 11 are made to rotate together. Main gear 11 is meshing with said intermediate 
5 pinion 9. 

A brake 15 is provided on crown 2a. A brake shaft 16 that penetrates through 
brake 15 and transmits the rotating power is supported rotatably by bearings provided in 
crown 2a. Brake 16 has a braking pinion 14 formed on it. Braking pinion 14 meshes 
with said intermediate gear 8. The necessary braking torque can be reduced by making 
10 braking pinion 14 smaller. Although brake 15 is provided separately from the clutch in 
this embodiment, it is possible to combine the clutch and the brake to form a combined 
type clutch-brake unit to be installed in flywheel 5 if there is no need to make the brake 
torque smaller. 

In this embodiment, two pieces each of said intermediate gears 8 and intermediate 
15 pinions 9 are provided. Intermediate gears 8, 8 are provided on the symmetric positions 
on both sides of drive pinion 7. Intermediate gear 8 and intermediate pinion 9 are 
provided coaxially. Intermediate pinions 9 are provided on the symmetric positions on 
both sides of main gear 11. 

Since the rotating power is transmitted by two intermediate pinions 9, 9, the 
20 transmitted torque is twice as large as the torque in case only one intermediate pinion 9 is 
used. Thus, to transmit the same torque, the diameter of main gear 1 1 can be halved. For 
the same reason, either the diameter of drive pinion 7 can be reduced to one half or the 
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clutch torque can be halved. If the diameter is maintained the same, the width can be 
halved. 

Although the numbers of intermediate gears 8 and intermediate pinions 9 are two 
each, these numbers can be arbitrarily increased. In other words, arbitrary sets of 
intermediate gears 8 and intermediate pinions 9 can be used as needed. 

When the clutch is turned on and brake 15 is turned off, the rotating power of 
flywheel 5 is transmitted to drive pinion 7, intermediate gears 8, intermediate pinions 9, 
main gear 1 1, and crank shaft 12, then the rotating power is converted to reciprocating 
force by means of the crank mechanism to be transmitted to the slide. Thus slide 3 
moves up and down. 
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